Comparative bio-effects of SiO2/Gd2O3 nanoparticles depending on their core-shell structures.
Engineered nanoparticles (NPs) can produce negative impacts on human health even in low doses. In this study, Gd2O3 nanoparticles were synthesized via the polyol route and coated with silicon to form particles with different sizes. Although all the SiO2/Gd2O3 NPs did not induce obvious cell death at 10 microg/mL on a macrophage-like cell line (RAW 264.7), their DNA damaging effects, which is measured by single cell gel electrophoresis (SCGE), is prominent in cells treated with the sample with an overall size of 120 nm. Besides, the NPs with core size of 20 nm induced greater damaging effect than NPs with similar total size but core size of 50 nm. Further test applying the modified SCGE with endonuclease III indicated that the DNA damaging effect was greatly associated with oxide pyridine after the treatment. Using immunoblotting, we found that p53 protein is activated and accumulated after the damage occurred. These results provide a new insight into the adverse effect of nanoparticles with core-shell structures, that not only the overall size but the core size of the particles determines their effect in cells.